Macaw density estimation. The numbers of birds observed is the product of their underlying abundance and detectability 1 , assumed to be primarily a function of distance-to-observer, and thus we employed a hierarchical distance sampling technique 2 adapted for line transect surveys with "sighting" (i.e. non-perpendicular) distance data (Dénes et al, in prep) to model detection probability for each species. Essentially, the method consists of using point-transect geometry to estimate the detection function − thus accounting for non-perpendicular distance measurements.
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Simulations show that estimates of detection function parameters and derived abundance obtained from "sighting" distance data with this method have negligible bias compared to those generated with line-transect distance sampling geometry (Dénes et al, in prep 5 . We compared detection models with different key functions (half-normal and negative exponential), and selected the best model for each species based on the Akaike Information Criterion (AIC). We derived the specific average detection probabilities (p) by integrating the detection functions over wsp.
Detectability-corrected estimates of abundance for each species were obtained by dividing the total counts by their specific p. For A. glaucogularis, however, the very low number of contacts with distance measurements (n=3) makes it impossible to fit a detection function for this species. Therefore, to infer density of this species, which is close to extinction in the wild 6 , we assumed that its detection probability was similar to that of A. ararauna, which has similar size, coloration and habits 7 . Densities were calculated by dividing the detectabilitycorrected estimates of abundance by the area surveyed [individuals/(kmtransects . 2wsp)]. The number of detections, distance intervals, the 95% maximum detection distances (wsp) used for each species, and the estimated detection functions, probabilities and densities, with 95%
confidence intervals are shown in Table S1 and Fig. S1 . Figure S1 . Detection frequencies and estimated detection functions from sighting distance data for Ara ararauna and A. severus, with 95% confidence interval.
